There is a need for large trials that test the clinical effectiveness of interventions in the field of perioperative medicine. Clinical outcome measures used in such trials must be robust, clearly defined and patient-relevant. Our objective was to develop standards for the use of clinical outcome measures to strengthen the methodological quality of perioperative medicine research. A literature search was conducted using PubMed and opinion leaders worldwide were invited to nominate papers that they believed the group should consider. The full texts of relevant articles were reviewed by the taskforce members and then discussed to reach a consensus on the required standards. The report was then circulated to opinion leaders for comment and review. This report describes definitions for 22 individual adverse events with a system of severity grading for each.
Introduction
In excess of 230 million patients undergo surgery worldwide each year with reported hospital mortality rates of between 1 and 4%. [1] [2] [3] Patients who develop complications but survive to leave hospital often suffer reductions in functional independence and long-term survival. [4] [5] [6] Variations in mortality suggest that there is a potential to improve survival after surgery. 2, 7 With the high volumes of surgery performed, even a low rate of avoidable harm will be associated with a large number of preventable deaths. Improvements in perioperative medicine may therefore lead to substantial public health benefit.
The impact of a large clinical trial is critically dependent on the use of well defined outcome measures, which must be patient-centred and important as well as potentially modifiable by the trial intervention. Thirty-day mortality is often regarded as the most important outcome measure but may not be the most relevant. Patients are more likely to develop short-term complications from surgery that may lead to loss of function and possibly death within the first year. [4] [5] [6] However, it seems likely that most patients who choose to undergo surgery do so in the hope of longterm survival with good quality of life. Clinical effectiveness trials should therefore be designed to test whether perioperative interventions can improve these outcomes. However, at present, there is no standard approach to the evaluation of complications, quality of life or survival in clinical trials in the field of perioperative medicine.
There is a clear need for a standardised list of clearly defined clinical outcome measures for use in large, pragmatic clinical trials in this field. This would help investigators to improve the design of clinical trials through the use of recognised reference standards. This should lead to a stronger evidence base to inform clinical practice and improve long-term outcomes after surgery. The European Society of Anaesthesiology (ESA) and the European Society of Intensive Care Medicine (ESICM) therefore funded a joint task force to evaluate the literature and create standards for the definition and use of outcome measures in clinical effectiveness research in perioperative medicine. A full list of abbreviations used in this statement is contained in Appendix 1.
Materials and methods
The members of the taskforce were appointed through an open application process in each society administered by the ESA Research Committee and the ESICM Executive Committee. There was some dialogue between the two Societies and R.P. as chair, to ensure a balance of experience. The statement was written by this expert group after a literature review. We agreed that the guidelines should complement existing systems to evaluate outcomes after surgery. The objective was not to provide an exhaustive account of all alternative definitions but to provide a methodological standard for use in large, pragmatic clinical studies designed to improve patient outcomes after surgery. The statement is not intended to influence the design of smaller translational studies or evaluations of individual technical complications of anaesthesia or surgery, wherein more specific definitions may have greater utility.
To identify relevant publications, an electronic search of the PubMed database was performed on 23 January 2013 using the following search string: 'Perioperative Period' [Mesh] AND 'Postoperative Complications' [Mesh] OR 'Outcome Assessment (Healthcare)' [Mesh] OR 'Morbidity' [Mesh] , including publications pertaining to humans written in English, French or German languages. Publication titles were first reviewed by two task force members (I.J. and R.P.). Disputes were resolved by discussion and, if necessary, reference to a third member who arbitrated. The abstracts of the remaining publications were then reviewed by all taskforce members and the full text was acquired for the selected articles. In addition, taskforce members, members of the two societies and key opinion leaders in perioperative medicine worldwide were invited to nominate relevant publications. The taskforce members appraised the full-text versions of the selected articles, which were categorised as relevant, not relevant or potentially relevant. In a faceto-face meeting, the final list of definitions was then selected.
Outcome measure definitions were arranged into four categories: individual adverse event definitions, composite outcome measures, healthcare resource use and quality of life measures. In addition, opinion on methodological best practice was identified in terms of duration of follow-up and the combined use of outcome measures. The group agreed a priori on specific adverse events for which a definition was important. Outcome measures were excluded where the taskforce members agreed that the risk of subjective assessment was too great. Where alternative valid definitions were identified, the taskforce reached a consensus on the optimal candidate for this specific application but included references to the alternative(s). Where no valid definition could be identified, we contacted recognised experts for further guidance. The final manuscript was circulated to key opinion leaders for comment and suggestions. Decisions were reached through discussion and informal consensus. We did not use a formal voting or Delphi methodology.
Results
The literature search identified 11 478 articles, but few had direct relevance to our objective ( Fig. 1 ). From these, 31 articles were chosen for the analysis. There was consensus amongst the group that not all potential perioperative adverse events could be defined in a way that would be suitable for use in a large pragmatic clinical trial. The list of definitions is provided in Appendix 2. Two additional articles were included following review by international opinion leaders, resulting in 33 articles being included finally for the qualitative analysis.
Individual adverse event definitions
Definitions were included for 22 individual complications. Most adverse events occur as a consequence of tissue injury due to surgery or anaesthesia, in combination with patient age, frailty and comorbid disease, rather than as a result of technical failure or medical error. In terms of infection, the United States of America Centers for Disease Control (CDC) definitions of infection were recommended. However, some simplifications to the CDC criteria are possible when intended for use solely in the postoperative population. Existing definitions for acute respiratory distress syndrome, acute kidney injury and myocardial injury after noncardiac surgery were adopted unchanged. Some individual adverse events as outcome measures are listed below:
(1) Grading of severity reduces subjectivity (2) In randomised trials, it is likely that the intervention may have both harmful and beneficial effects. It is appropriate to use separate outcome measures for benefit and harm in this context. Fully blinded study group allocation may not be possible in large pragmatic trials, but it is usually possible to blind the assessor of clinical outcomes and staff responsible for data entry and data management. The group agreed that it was very important to grade the severity of adverse events because this may vary widely. In some cases, this grading was integral to the definition selected, but in others, a simple system of grading was adopted. A small number of definitions did not permit severity grading. An important feature of the grading systems is that they do not define severity according to medical or surgical treatments, which may prove arbitrary in the context of international trials. However, where this is not a concern, the Clavien-Dindo grading system may be preferable. 8 During the final review process, a number of opinion leaders recommended including a standard definition of myocardial infarction as well as the recently developed definition of Myocardial Injury after Noncardiac Surgery (MINS). 9, 10 Composite outcome measures A number of composite outcome measures were identified that focus on specific categories of outcome (e.g. postoperative pulmonary complications). Other composites deal with the need to systematically screen for mild postoperative morbidity such as that caused by immobility, pain or nausea and vomiting (e.g. Quality of Recovery scale, postoperative morbidity survey). Composite outcome systems offer a number of benefits, most notably an increased event rate helping to ensure adequate statistical power, which are listed as follows:
(1) May increase event rate and improve statistical power (2) Differ in structure and may provide categorical or continuous variables (3) May conceal differential weighting (frequency and severity) of component variables (4) Function best when components focus on linked aspects of clinical problems (5) Early postoperative mortality represents a composite of serious adverse events It is logical to combine related outcomes that represent different aspects of a single underlying pathophysiological process. However, there are potential limitations to the use of this approach. It is of particular importance to select only those outcomes that may plausibly be modified by the intervention. The component variables of a composite outcome measure should not differ too widely in terms of severity and frequency. Differences in the frequency of component variables in a composite outcome may be obscured, particularly where the outcome is reported in a binary fashion (i.e. positive or negative). Some composites allow a severity grading, but this may not accurately reflect differential weightings that should be applied to each component outcome, for example postoperative morbidity survey. The group noted that in the context of postoperative outcomes, short-term mortality simply represents a composite of the most serious complications.
Quality of life measures
Major surgery may often be followed by deteriorations in quality of life which are important to patients. Quality of life data place the value of surgery and any perioperative trial intervention into context. The quality of life outcome measures are listed as follows:
(1) Reflect important aspects of outcome that matter most to surviving patients (2) Composites of survival and good function or quality of life may be ideal outcome (3) Often required for health economics analyses (4) Data collection and analysis should take into account patients who are unable to respond
No measures were identified that had been specifically designed to assess quality of life after surgery. However, there are a number of established and well validated tools that allow for the evaluation of quality of life in various levels of detail. The design of some recent perioperative medicine trials has utilised survival with good function or good quality of life as an outcome. Examples include death or inability to walk following proximal femoral fracture repair and survival with good quality of life. 11, 12 EQ-5D provides a simple evaluation that is also useful for health economics analyses. The WHO Disability Assessment Schedule is useful where a simple measure of quality of life is all that is required, whilst the Shortform 36 (SF-36) provides a much more detailed evaluation of quality of life but is more time-consuming to perform and may be best used where quality of life is the central focus of the research. 13 When collecting quality of life data in surgical populations with mortality or cognitive decline, it is important to develop systems to exclude bias associated with nonresponders. This may involve inviting a surrogate to provide this information on the patient's behalf, for example a family member. During the final review process by opinion leaders, the PQRS scale and the SF-8 were both identified as potentially useful measures that have been incorporated into the standards document. 14, 15 Healthcare resource use (1) Affected by how healthcare systems function (2) Poor surrogate for complications or other patientcentred outcomes (3) Important in health economics analyses There may be exceptions in which measures of resource use can be argued to provide an indication of clinical need rather than physician discretion in treatment or hospital policy, an example being tracheal intubation for respiratory failure. During the final review process by opinion leaders, hospital readmission was also suggested as a suitable measure of healthcare resource use.
Duration of follow-up
For adverse events, 30 days is recommended as the most appropriate follow-up period, although some composite outcomes may be reported on a prespecified postoperative day. However, mortality at 30 days does not provide an adequate measure of the clinical effectiveness of a treatment designed to improve patient-centred outcomes. Many patients who develop severe complications may survive to 30 days only to die in the weeks that follow. 4, 5 In addition, the event rate for 30-day mortality may be too low, creating methodological problems in terms of sample size. The group agreed that most patients undergo surgery in the hope of long-term survival with a good functional outcome, and therefore recommended that all trials should report mortality at a minimum of 90 days after surgery and ideally 1 year, although shortterm mortality may remain relevant as a treatment safety outcome.
Discussion
This work has provided the first standards for use of outcome measures in clinical effectiveness research in perioperative medicine and may also be of use in clinical audit. By providing guidance on the choice of outcome measures and the optimal time frame for use, the standards will enable researchers to develop high-quality research methodologies that meet an internationally agreed benchmark. The standards are designed to complement rather than replace existing definitions, many of which have been incorporated into this report. It is also recognised that adaptations may be required for specific research questions.
The adverse events identified do not represent a comprehensive list of all that may occur. Instead, we have focused on those considered most important in a mixed population of surgical patients and relevant to perioperative care as opposed to specific technical complications of surgery or anaesthesia. We have not included some adverse events with definitions that are highly subjective (e.g. pleural effusion). In several cases, the group drew a distinction between physiological derangement and discrete adverse events (e.g. atelectasis). However, some composite outcomes incorporate such events (e.g. postoperative pulmonary complications). The group agreed that composite outcomes should be included because their use is generally confined to observational or interventional research relating to an individual organ system. Many outcome measures were originally developed outside the perioperative context, for example acute kidney injury. The advantage of these definitions is that they have been developed by experts in the relevant field. However, some are less suitable for use as outcome measures in the perioperative period. A particular example is venous thromboembolism (deep vein thrombosis and pulmonary embolism); these adverse events can be detected reliably only through screening of all patients and this may prove impractical where the outcome is not a central focus of the research. Some screening tools are not appropriate for use following surgery, for example D-dimer measurement. 16 The physiological changes that follow surgery and anaesthesia, including the systemic inflammatory response, may result in partial compliance with the criteria for a number of outcome measures, for example infection. It is of particular importance to grade the severity of complications to minimise this problem. The taskforce group and several opinion leaders noted that the definition of postoperative myocardial infarction remains a subject of debate.
We are not aware of any previous standards that meet the particular need addressed by this document. However, we recognise that this first endeavour has both strengths and limitations. Our literature search included manuscripts in English, German and French. However, reports relating to perioperative medicine are not easily identified through a literature search because there is no standard approach to the use of MeSH terms by authors of perioperative medicine research articles. There is an argument to create a new MeSH heading of 'perioperative medicine' to ensure that trials in this field are more easily identified. To address this limitation, we contacted key opinion leaders in perioperative medicine research worldwide to suggest articles that we should consider. This approach did allow us to identify additional relevant outcome measures, but it remains possible that we did not identify relevant information from outside our research community. The group considered the collated evidence and discussed definitions on an individual basis. However, we did not adopt a formal voting system or a Delphi consensus process. In seeking the views of international opinion leaders, we have sought to produce a document that will be widely accepted and adopted. This collaborative approach is intended to promote the wider use of valid outcome measures rather than to prioritise and rank the alternative measures available. This document will also promote discussion and define the context for further methodology research to improve outcome measure definitions for perioperative medicine research.
Conclusion
We have provided standards for the use of outcome measures in clinical effectiveness research in perioperative medicine. This will enable researchers to develop high-quality research methodologies that meet an internationally agreed standard. Further work may improve the definitions provided and broaden the scope to include risk adjustment scores and tackle the diagnostic challenges of some adverse events that occur after surgery.
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Stage
Serum creatinine Urine output 1 1.5-1.9 times baseline value within 7 days 0.5 ml kg À1 h À1 for 6-12 h or !27 mmol l À1 (0.3 mg dl À1 ) increase within 48 h 2 2.0-2.9 times baseline value within 7 days 0.5 ml kg À1 h À1 for 12 h 3
3.0 times baseline within 7 days 0.3 ml kg À1 h À1 for 24 h or or Increase in serum creatinine to !354 mmol l À1 (!4.0 mg dl À1 with an acute rise of > 44 mmol l À1 (0.5 mg/dl À1 ) Anuria for 12 h or Initiation of renal replacement therapy or In patients < 18 years, decrease in eGFR to < 35 ml min À1 per 1.73 m 2
Guidance. Baseline serum creatinine concentration must be measured before surgery. When preoperative data are unavailable, an estimated value can be used if there is no evidence of chronic kidney disease.
Severity grading. Integrated in the above definition.
Alternatives. RIFLE grading of acute kidney injury 18 or AKIN staging for acute kidney injury. 19 
Acute Respiratory Distress Syndrome (ARDS)
Definition. The Berlin definition of Respiratory Distress Syndrome. 20 Timing. Within one week of a known clinical insult or new or worsening respiratory symptoms and Chest imaging. a Bilateral opacities not fully explained by effusions, lobar/lung collapse or nodules and Origin of oedema. Respiratory failure not fully explained by cardiac failure or fluid overload. Need objective assessment (e.g. echocardiography) to exclude hydrostatic oedema if no risk factor present and Oxygenation. b
Mild. Severity grading. Integrated in the above definition.
Anastomotic breakdown
Definition. Leak of luminal contents from a surgical connection between two hollow viscera. The luminal contents may emerge either through the wound or at the drain site, or they may collect near the anastomosis, causing fever, abscess, septicaemia, metabolic disturbance and/or multiple organ failure. The escape of luminal contents from the site of the anastomosis into an adjacent localised area, detected by imaging, in the absence of clinical symptoms and signs should be recorded as a subclinical leak. 21 Guidance. There is a lack of consensus regarding the definition of anastomotic leakage. 22 It is important to use this definition together with a grading system to measure the impact of the anastomotic breakdown on patient outcome.
Severity grading
Mild. Results in only temporary harm and would not usually require specific clinical treatment.
Moderate. More serious complication but one which does not usually result in permanent harm or functional limitation. Usually requires clinical treatment.
Severe. Results in significant prolongation of hospital stay and/or permanent functional limitation or death. Almost always requires clinical treatment.
Arrhythmia
Definition. Arrhythmia is defined as electrocardiograph (ECG) evidence of cardiac rhythm disturbance.
Guidance. The use of severity grading for arrhythmia is of particular importance. Variations in clinical treatment may introduce bias if this is used as the sole index of severity.
Severity grading
Cardiac arrest
Definition. The International Liaison Committee on Resuscitation defines cardiac arrest as the cessation of cardiac mechanical activity, as confirmed by the absence of signs of circulation. 23 Guidance. ECG changes may corroborate the presence of cardiac arrest.
Severity. Binary outcome.
Cardiogenic pulmonary oedema
Definition. Cardiogenic pulmonary oedema is defined as evidence of fluid accumulation in the alveoli due to poor cardiac function.
Severity grading
Deep vein thrombosis (DVT)
Definition. A new blood clot or thrombus within the venous system.
Guidance. We did not identify any specific definition for DVT in the literature. Treatment is often determined by clinical risk of DVT rather than a definitive diagnosis. Systematic screening is required in trials in which DVT is an important outcome measure. Appropriate diagnostic tests include ultrasound, venography, CT or MRI venography. Plasma D-dimer measurement is not recommended as a diagnostic test in the first three weeks following surgery. 16 
Severity grading
Delirium
Definition. Delirium may be identified using the Intensive Care Delirium Screening Checklist. 24 Patients are first evaluated for an altered level of consciousness. Those with a response to mild or moderate stimulation, an exaggerated response to stimulation or normal wakefulness are evaluated fully. Patients receive one point for each of the following criteria: inattention, disorientation, hallucination-delusion-psychosis, psychomotor agitation or retardation, inappropriate speech or mood, sleep/wake cycle disturbance or symptom fluctuation. Delirium is diagnosed with a score !4.
Guidance. Delirium screening tools have most widely been validated in the critical care setting and are not routinely used in a ward setting. Pain and underlying causes or agitation should be treated before applying the test.
Severity grading. Integrated into definition.
Alternatives. Confusion Assessment Method for the Intensive Care Unit (CAM-ICU). 25 
Gastrointestinal bleed
Definition. Gastrointestinal bleed is defined as unambiguous clinical or endoscopic evidence of blood in the gastrointestinal tract. Upper gastrointestinal bleeding (or haemorrhage) is that originating proximal to the ligament of Treitz, in practice from the oesophagus, stomach and duodenum. Lower gastrointestinal bleeding is that originating from the small bowel or colon. 26 
Severity grading
Infection, source uncertain
Definition. The CDC defines infection, source uncertain as one where there is strong clinical suspicion of infection but the source has not been confirmed because clinical information suggests more than one possible site, meeting two or more of the following criteria: 27 core temperature < 368C or >388C; white cell count >12 Â 10 9 l À1 or < 4 Â 10 9 l À1 , respiratory rate >20 breaths per minute or PaCO 2 < 4.7 kPa (35 mmHg); pulse rate >90 beats per minute
Severity grading
Moderate. More serious complication but which does not usually result in permanent harm or functional limitation. Usually requires clinical treatment.
Laboratory confirmed bloodstream infection
Definition. The CDC defines laboratory confirmed bloodstream infection as one which meets at least one of the following criteria which should not be related to infection at another site: 27 (1) Patient has a recognised pathogen cultured from one or more blood cultures and the organism cultured from blood is not related to an infection at another site (2) Patient has at least one of the following signs or symptoms: fever >388C, chills or hypotension, and at least one of the following: (a) Common skin contaminant cultured from two or more blood cultures drawn on separate occasions (b) Common skin contaminant cultured from at least one blood culture from a patient with an intravascular line, and the physician institutes appropriate antimicrobial therapy (c) Positive blood antigen test.
Severity grading
Eur J Anaesthesiol 2015; 32:88-105
Myocardial infarction
Definition. Increase in serum cardiac biomarker values (preferably cardiac troponin) with at least one value above the 99 th percentile upper reference limit and at least one of the following criteria: 10 symptoms of ischaemia; new or presumed new significant ST segment or T wave ECG changes or new left bundle branch block; development of pathological Q waves on ECG; radiological or echocardiographic evidence of new loss of viable myocardium or new regional wall motion abnormality; identification of an intracoronary thrombus at angiography or autopsy.
Guidance. The definition of postoperative myocardial infarction remains under debate. Investigators should consider using either the definition of myocardial injury after non-cardiac surgery (MINS) or myocardial infarction, or both.
Severity grading
Myocardial injury after non-cardiac surgery (MINS)
Definition. Peak troponin T (TnT) !0.03 ng ml À1 judged due to myocardial ischaemia (i.e. no evidence of a nonischaemic aetiology causing the TnT elevation). This criterion excludes troponin abnormalities related to other causes e.g. sepsis. 9
Guidance. The definition of postoperative myocardial infarction remains under debate. Investigators should consider using either the definition of MINS or myocardial infarction, or both. In evaluating MINS, troponin concentration should be measured daily for the first three days after surgery. Patients who fulfil the criterion do not necessarily present with an ischaemic feature but should be followed up with ECG recordings.
Pneumonia
Definition. The CDC defines pneumonia as follows: 27 Two or more serial chest radiographs with at least one of the following (one radiograph is sufficient for patients with no underlying pulmonary or cardiac disease):
(1) new or progressive and persistent infiltrates (2) consolidation (3) cavitation; at least one of the following (1) fever (>388C) with no other recognised cause (2) leucopaenia (white cell count < 4 Â 10 9 l À1 ) or leucocytosis (white cell count >12 Â 10 9 l À1 ) (3) for adults >70 years old, altered mental status with no other recognised cause;
and at least two of the following (1) new onset of purulent sputum or change in character of sputum, or increased respiratory secretions, or increased suctioning requirements (2) new onset or worsening cough, or dyspnoea, or tachypnoea (3) râles or bronchial breath sounds (4) worsening gas exchange (hypoxaemia, increased oxygen requirement, increased ventilator demand).
Guidance. The definition may also be used to identify ventilator-associated pneumonia.
Severity grading
Paralytic ileus
Definition. Failure to tolerate solid food or defecate for three or more days after surgery. 28
Guidance. There is a lack of agreement about the definition of paralytic ileus in the literature. 29 
Severity grading
Alternative. Gastrointestinal failure score. 30 
Postoperative haemorrhage
Definition. The ACS-NSQIP defines postoperative haemorrhage as blood loss within 72 h after the start of surgery which would normally result in transfusion of blood. 31 
Severity grading

Mild. Not applicable
Moderate. Complication which does not usually result in permanent harm or functional limitation. Usually requires clinical treatment.
Pulmonary embolism (PE)
Definition. A new blood clot or thrombus within the pulmonary arterial system.
Guidance. We did not identify a suitable definition for postoperative PE in the literature. Treatment is often determined by clinical risk of PE rather than a definitive diagnosis. Systematic screening is required in trials where PE is an important outcome measure. Appropriate diagnostic tests include scintigraphy and CT angiography. Plasma D-dimer measurement is not recommended as a diagnostic test in the first three weeks following surgery.
Severity grading
Stroke
Definition. The ACS-NSQIP defines stroke as an embolic, thrombotic or haemorrhagic cerebral event with persistent residual motor, sensory or cognitive dysfunction (e.g. hemiplegia, hemiparesis, aphasia, sensory deficit, impaired memory). 31 
Severity grading
Surgical site infection (superficial)
Definition. The CDC defines a superficial incisional surgical site infection as one which meets the following criteria. 27 (1) Infection occurs within 30 days after surgery and (2) Involves only skin and subcutaneous tissue of the incision and (3) The patient has at least one of the following:
(a) purulent drainage from the superficial incision (b) organisms isolated from an aseptically obtained culture of fluid or tissue from the superficial incision (c) at least one of the following symptoms or signs of infection: pain or tenderness, localised swelling, redness or heat, and superficial incision is deliberately opened by surgeon and is culture positive or not cultured. A culturenegative finding does not meet this criterion. (d) diagnosis of an incisional surgical site infection by a surgeon or attending physician.
Severity grading
Surgical site infection (deep)
Definition. The CDC defines a deep incisional surgical site infection as one which meets the following criteria. 27 (1) Infection occurs within 30 days after surgery if no implant is left in place or 1 year if implant is in place.
(2) Involves deep soft tissues (e.g. fascial and muscle layers) of the incision.
(3) The patient has at least one of the following:
(a) purulent drainage from the deep incision but not from the organ/space component of the surgical site (b) a deep incision spontaneously dehisces or is deliberately opened by a surgeon and is culture-positive or not cultured when the patient has at least one of the following symptoms or signs: fever (>388C), or localised pain or tenderness. A culture-negative finding does not meet this criterion. (c) an abscess or other evidence of infection involving the deep incision is found on direct examination, during surgery, or by histopathological or radiological examination (d) diagnosis of an incisional surgical site infection by a surgeon or attending physician.
Severity grading
Surgical site infection (organ/space)
Definition. The CDC defines an organ/space surgical site infection as one which involves any part of the body excluding the fascia or muscle layers and meets the following criteria. 27 (1) Infection occurs within 30 days after surgery.
(2) The infection appears to be related to the surgical procedure and involves any part of the body, excluding the skin incision, fascia or muscle layers opened or manipulated during the operative procedure. (3) The patient has at least one of the following:
(a) purulent drainage from a drain that is placed through a stab wound into the organ/space (b) organisms isolated from an aseptically obtained culture of fluid or tissue in the organ/space (c) an abscess or other evidence of infection involving the organ/space that is found on direct examination, during reoperation or by histopathological or radiological examination (d) diagnosis of an organ/space surgical site infection by a surgeon or attending physician.
Severity grading
Urinary tract infection
Definition. A simplified version of the CDC recommendations defines a urinary tract infection as follows: a positive urine culture of !10 5 colony forming units ml À1 with no more than two species of micro-organisms, and with at least one of the following symptoms or signs: fever (>388C), urgency, frequency, dysuria, suprapubic tenderness, costovertebral angle pain or tenderness with no other recognised cause. 27 Guidance. Each of these criteria should be identified within a 24-h period.
Severity grading
Composite outcome measures
Major Adverse Cardiac Events (MACE)
Definition. Major adverse cardiac and cerebrovascular events definition. MACE is defined as one or more of the following. 32 Non-fatal cardiac arrest. An absence of cardiac rhythm or presence of chaotic rhythm requiring any component of basic or advanced cardiac life support. Acute myocardial infarction. Increase and gradual decrease in troponin level or a faster increase and decrease of creatine kinase isoenzyme as markers of myocardial necrosis in the company of at least one of the following: ischaemic symptoms, abnormal Q waves on the ECG, ST segment elevation or depression; coronary artery intervention (e.g. coronary angioplasty) or a typical decrease in an elevated troponin level detected at its peak after surgery in a patient without a documented alternative explanation for the troponin elevation. Congestive heart failure. New in-hospital signs or symptoms of dyspnoea or fatigue, orthopnoea, paroxysmal nocturnal dyspnoea, increased jugular venous pressure, pulmonary râles on physical examination, cardiomegaly or pulmonary vascular engorgement. New cardiac arrhythmia. ECG evidence of atrial flutter, atrial fibrillation, or second-or third-degree atrioventricular conduction block. Angina. Dull diffuse substernal chest discomfort precipitated by exertion or emotion and relieved by rest or glyceryl trinitrate.
Guidance. Some investigators use only cardiac complications as a composite of Major Adverse Cardiac Events (MACE) whilst others add stroke to create a composite of Major Adverse Cardiac and Cerebrovascular Events (MACCE).
Postoperative pulmonary complications
Definition: Definitions of postoperative pulmonary complications are shown in Table A2 Definition. POMS is defined as positive where the criteria for any one of the 20 items shown in Table A2 .2.3 are met (clarification provided for some specific situations). 34, 35 Guidance. POMS consists of 20 items that address ten domains of postoperative morbidity. For each domain, either the presence or absence of morbidity is recorded on the basis of objective criteria. POMS does not produce a score for morbidity but instead the results are used to report the presence of morbidity overall or by categories. Completion of POMS is based on clinical information from the 24 h preceding the time of POMS assessment. For the morbidity to be present, it must have developed following surgery and have the capacity to prevent hospital discharge. Any pre-existing morbidities should be recorded as absent. POMS may be used on days 3, 7 and 15 after surgery.
Quality of Recovery (QoR)
Definition. QoR-15 describes items on a visual analogue scale from 0 to 10, as shown in Table A2 Alternatives. We developed a simple grading system which is recommended for individual complications described above. This is suitable for very pragmatic trials, in particular international trials. The Clavien-Dindo grading system is a widely used and valid alternative.
Clavien-Dindo grading of complications
Definition. Classification of surgical complications as shown in Table A2 If the patient suffers from a complication at the time of discharge, the suffix 'D' (for disability) may be added to the respective grade of complication. This label indicates the need for a follow-up to fully evaluate the complication.
Alternative. The Toronto 92 Severity Grading system (T92), the Accordion classification and the revised Accordion classification. 39, 40 4. Health-related quality of life (HRQL) Definition. HRQL is a broad construct, referring to 'the physical, psychological and social domains of health, seen as distinct areas that are influenced by a person's experiences, beliefs, expectations and perceptions'. 41 The assessment of HRQL is an essential element of healthcare evaluation. Generic or specific instruments can be used to measure HRQL: generic HRQL instruments are designed to be applicable across a wide range of populations and interventions; specific HRQL measures are designed to be relevant to particular interventions or in certain subpopulations (e.g. individuals with rheumatoid arthritis).
Guidance. See Table A2 .4. EQ-5D (various versions available) is recommended as a simple and effective tool to assess HRQL and also provides important data for health economics analyses. The Short-Forms 8, 12 and 36 and the World Health Organisation Disability Assessment Schedule are also widely used and valid options depending on the specific needs of the research. 14, [42] [43] [44] The Postoperative Quality Recovery Scale (PQRS) was designed specifically to evaluate and track multiple domains of recovery from surgery and anaesthesia from the time of surgery until several months into the postoperative period. 15 The EQ-5D is a standardised instrument to measure health outcome, using data in five domains and a visual analogue scale of recovery to calculate a quality of life score.
The PQRS tool provides data describing six domains of recovery after surgery: physiological, nociceptive, emotive, activities of daily living, cognitive and overall patient perspective.
The short-form family are multipurpose short-form health surveys. They provide a generic measure that yields a profile of scores as well as a physical and mental health summary measure. The surveys can be selfadministered or interviewadministered.
Available as interviewer-, self-and proxy-administered forms. May be used as a general measure across all diseases, and allows calculation of overall and six domain-specific scores: Cognition, Mobility, Selfcare, Getting along, Life activities and Participation.
